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PROBLEM TO BE SOLVED: To provide a rolling bearing that can 
prevent the generation of creep without impairing bearing inserting 
performance into a housing by providing an insulating coat instead 
of means such as installation of an electrical brush or filling a 



special conductive grease. 

SOLUTION: In a rolling bearing at least having an Inner ring 1. an 
outer ring 2 and a rolling element 3 interposed between the inner 
and outer rings 1, 2, a thermoplastic elastomer layer 5 is formed at 
the outer peripheral part of the outer ring 2. This thermoplastic 
elastomer layer 5 is flexible and easily deformed and not only 
hinders a current from flowing between the inner and outer rings 1, 
2 of the bearing to prevent galvanic corrosion but also improves 
bearing inserting performance while preventing the generation of 
creep. 
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^) . P-3 0BJ ^SfflL. mSO)^M^ffll^T*tal 
fiE}f^*4xTl^.So ®* : 7 1 [HDA ] . 

fiae®^:0. 2 2w/m • k, itffita : 1 X 1 o1252 

• cm-cfci., ::*L$. mi2icisy#i+«.i=[6LT 

I*. SiSii-lit2(7)*t.SSPlc. ^«). SS?S^bS<DX7h> 
->^3»ttitmm FEP-ooij ^^fljLTfc^, lata 

[0 0 7 3] t^^, ±lB(Dgi?«ittS^, 0lJ^(Slg|7(C 

SiS^yiKaft-c-iRafL. il-«i2ro:^tt/Nt7i?:^^fHi=«« 
LPB^]SK^^^Lx^^I^^^•^■r•^>t.a)^:■r-5>. zLcot 

*i>*i2i*-€-<7)^sfflic«jy#itrfei.aftprsii4x^ 
7. h-7©)i5^:fi-tr/\'t7v>^/Ha)F«gsicffA3FtL 

A<y$4sii. ^$t2(7)M-eeiJi=}i$fiE$4xfc^piaii±x^ 

X h-7(7>B5(Cj:y. ttS*1-tt2ronjS®5 gi:/\';7i5 

>^Hi:A<am6*llci^3il$;h.-5>„ Mo^fc. $ftS^ti2 
<D— 2 s tOmRlfi&:fja39Vmm2 stmc 

14X7Xhva)H5lzJ:y«ftMlc*6«$tL-5>o Lfc*< 

Tt. ttsrortfil ^*i2raici*aii^^±i:sci:*< 
<E<3Sy. rtli1n«l2a)€■«l^lsfe*L^l*7H-J^3a) 

[O074] L3!)>LT. f^nJMISX^X hVCDll 5 l±. 
«1$*<7 1 [HDA] i:fiE3feO:^'5X5^«y^;x-V-t:^5 
y}KJiE$*if=ieSS«Klwtt'<T«Hfl<jl=l6& 
*^<^}^L^l^5^IC. n^es g*<[i^^a5 7•^lH][^b*t(- 
35: o r l>r /N't? V H t (DSte®fflA</jN^F t^C: i: An t. 



(7) 







• k) 


(X 1 0»2Q • cm) 


A A 
4 0 


1*1 
u . 




1 A A n 
1 U U u 


5 0 


0. 


5 4 


8 0 0 


55 


0. 


6 


5 0 0 


60 


0. 


65 


20 0 


65 


0. 


6 9 


1 0 0 


70 


0, 


72 


5 0 


75 


0. 


77 


10 


80 


0. 


8 


5 



[00 5 7] MMt. SS^y^^dLfc^tro-Cfc-So 

C(D0A^t>Wt.A^^i:cfc5i::, -^ti-^iPS Ca + b] lis 
4 5 ~ 7 5 ■S%a>iSSA<jff ^ L t^. 7 5 SS% $ iSx. 

^t'J><f^f&mU^a)it^^Kt}<^ X 1 o13q . cm* 

tt!|!fe«B|J«0)5!aesStt*<0. 5w/m - k)a±ic^i:c,fj: 
1*. •&ii-^*nfi CA + B] A<5 0~7 5mfi%coffiffll- 
[0058] JEcfc. C©<fc5nc«l*t« [A] , mi4?E« 

(2) «ft« [A] i:lit^^cl^ffittg;gfie^tt?E«** 
CC-2] t«>«&^-Hr:«6|C, CA + C-23 

{BL, [A] -(-**5X«i^)-l*-2-0-MS%lC@S 

L, Stt*aitS18M5»tt3lt«« CC-2] (A I 2 o 
3 ) co^JmS^^^b^-a-fco 

[O O 5 9] 







(W/ 








• k) 


(X 1 0^'Q - cm) 


4 0 


0. 


4 3 


6 0 0 0 


5 0 


0. 


54 


4 0 0 0 


5 5 


0. 


6 9 


3 0 0 0 


6 0 


0. 


7 5 


15 0 0 


6 5 


0. 


7 9 


10 0 0 


7 0 


0. 


8 2 


8 0 0 


7 5 


0. 


8 3 


7 0 0 


8 0 


0. 


8 4 


6 5 0 



[00 60] mzit. a6$y^:7icLf=t.a)t?$)-i>c 

C<7)|il3!)^ii?3^>A^'^tJ:3l-. -i-ft^SDfi CA + C-2] 
I*. 4 5~7 5aS%<DjeH*<»^tl^ 7 5m»%^ 



<Dai|3Efe*$*-r. {BL. »143£«*t CB3 (Mn F e 
2 04 ) tt2 0S«%IC@^U. l^mi!t^Slfte#14?E« 

« cc- 1 ] (A 1 2 03 mm) ommm.'^mt^ii: 

tZo 

[006 1] 



mil 











(W/m • k) 


(X 1 0^'Q- cm) 


3 0 


0. 5 


10 0 0 


4 0 


0. 5 5 


9 0 0 


5 0 


0. 6 5 


8 00 


55 


0. 7 5 


6 0 0 


6 0 


0. 7 9 


5 0 0 


7 0 


0. 8 2 


4 5 0 


80 


0. 8 6 


4 0 0 



[0 0 6 2] 031*. ^7 $y^-7lCLfct<DT*$.S. 
C©0A^'ilHiiA^^EJ:5ICs -^tf^SPS CB + C-1] 
I*, 3 0~7 5S«:%(DeHA<»*Lt^. 7 5mS%$ 

LT:j5£j^l±*<iST-rs= -:fir. 3 ofig%*^t?(*, u 

><f«$6SiSiJ«CDflfteiSt147!)<0. 5 w/m • k &.±lztj: 

[0 0 6 3] ^cfcs msiz. ±umm^fzitf7-<^i3^ 
SKJESW Cc- 1 ] (Si '^•i:x.i3&m) a^mta 



[0 0 6 4] 



[«8] 




(W/ 








m • k) 


(X 1 O'^^Q • cm) 


2 0 


0. 


4 8 


3 0 0 0 


30 


0. 


5 5 


2 0 0 0 


4 0 


0. 


6 5 


10 0 0 


5 0 


0. 


7 3 


8 0 0 


5 5 


0. 


8 


6 0 0 


6 0 


0. 


8 6 


5 0 0 


7 0 


0. 


9 


4 5 0 


8 0 


0. 


9 3 


4 0 0 



[006 5] Iil4(i. a8$-i7*^-7l-Lfct(D-Cfe-S, 
C<DgiA^ibB^t>A^^C<fe3lC. CC-1 ] ?E^i«*Jtt<©^ 
mmit> 2 0~7 5fifi%(D®ffl*<»*LLV 7 5S« 
t , ^t«tatt^C*5iSL^A^■7 h '/ -v ^7 x8tBg6< 

li, U >'j7*tfciSfeSia5WOf^e4»t£A^O. 5 w/m - kja 

So 

(4) CA] i:«l«l^fcl*t7-r;^*i«|^ffl[1£S 



(9) 



RSjh-U ^ ■& i: t ^ 5 S!l*$#-r ^ . 
[0 0 7 5] laS. @g|C. ;^|gB^06«<l-j$ASa}tg2 

oi>iiJSJ^S8$*-r. ;ifl)ii!te}^«iT?tt. ttsro^iiacD 
v<p7..^mnm. 253 3SA* *i (mu (t*) 

Si) 11$ 7 5 [HDA ] -Cfe-i). -tOttttl*. : 7 

5 [HDA ] . fSftGiS* : 0. 2 6w/m ■ k, JttS 
ta : 1 Ol4~i o15q • cmr-fe.S, fi£»$:^ai&I/i1-lt 

•7(73J1 5 ronS® 5 g a)a®1SitlZOL^TI*. 9 
-Tcfcdlc. Biffi#R««)dbg|J7<Dtt*:)yic. WS-^fl^tt 

•ce:^is)icgii$ hi 3 o msrocasp 1 ia^rjs:^!") 
[0 0 7 6] ^(»fl!2(75«fi£jtu:f^ffljaisi*> m^(Dmm 

9\-mm 5 g <Dasmii&A<±fBm i . m 2 o^^mmmt 

i:7K'jxx-T-;u3^x^x h-7-t?3&^ r^;u-:fu> 
fSS) . P-3 0BJ (c, (Sfee3ll47'r^-) 

<DS i C't7-fX*$4 OMS%aiJjPLfc^.(Ot?fc*. * 

•51=. ntB2C73n^®2 g <!:1S5ffl(I®2 s i:(rSf®-&ffJiK 

om (7*jm) 1 2^R®:;^|p]ica«ELT^to}Kj«L, 

Ca)M-«l2 ^ 3T t L-C*S(=S«LT8aRrffi1tx'5X 

2icj^j3;-r-i)<im^3sei stLrruaii 2^ 

SftpTffllfx^x h"70)l■5<DB^^^$R6lt.•r 
•51ll3t(='^»:oTl^^o 3^^L^fcS»prffittX^X 
hVO))! 5(7)J1^F t (* 1 . 1 Omm-efe-So 

[0 0 7 7] sftprmttx^x hTogso^ess g(o 

SSlZli, Ell 1lc^-r«fe5l=, 2 (D*i:^FRUw5llK 
51$ : 7 5 [HDA ] . fiae^* : O. 6w 

[0 0 7 8] ^(Dv^oim^&tsi^mt^mt. m 1 ronis 



•5!»oIfflttx^x hvrottK!Ka)l5<D*tHl*, tK'Jx 
Xt-;H^x^x h-e-efci) r^;u-::fu> , 

P-3 OBJ IC. f»e^147^^-i LTA I Nt»3R^ 

3 0«fi%&i;«i3ii«tL-c*^x«i«l («>^>*-y:^ 

'J >^f»J«a31Lt==t<D) 2 0Sfi%$^W$-ti-fctO>$ 
[0 0 7 9] CroSIJSflJ^CljrogaprffittX^X h-7(D)l 

5a>n*»il>sss'^roi»f*it«3ttt. J:iBiai oiz^ufc 
5g<7)«s(cid:. El 2ic^-rcfc5iw. mmm^tLtz 

5 0//m<7>«<*OCflS|J1 6A<^ittL-CtNSo C:(D^ 
piailtX'^X hVOJHsroltttl*. a^F : 7 7 [H 
Da ] . : O. 6 2w/m • k. Jtgta : 9 x 

1 Ol4n • cmTJfcSo 

[0 0 8 0] -t-a>teco«i5E&i;f^ffl?ai*i*, miosijs 

)^Sg^P^-?&i>. BI1 31::. :*:fg%0)fE3!i<i-JHiSa}% 

g0?1.«i2<7)-'|MS2 s^/^^-T'fllEUT^li-rS'S:.!: 
$1-li2a>M-SSPi: LT©nHSi:-4JBft!lt*< 
/N-i? V (cS* umSlMaiii^^t® t Jtc * J: 3 «:ffifflS8« 

MliX^X h-7(D@5l*, 2 (D^S® 2 g ^ttg-r 

SiaJ^J- 5 A i: C*ulCit3E L T^tt 2 0)— fidS 2 s *1fta 
-r-SSP^J-S Bi:Jb^e>^c-&K®l^lSLff$i:$^TL^'i)o C 
(DgftpIMttx^x h-^rogsiCcky. teA<"'JttS (E^ 

*i.H®2 ξ-:^<offli®2 8*<a[a$*fCLNS« i^es 

■r-5>fl!l®2 si*. gftplMttX^X h-7ro)g5 3f)<m^«^ 
IC/ N't? >y i: T- S) ^ o 

[O O 8 1 ] Ticfc. c<©3IJEfl$^(D}?ftorM14x5X 

[0 0 8 2] ^ftRfrSro^S^fflt^-CBi® LJKlcStajJS 

<o1SSL^^L^:^<7)^sl]®2 s i::iai,^<iF;fi::. nm-^^izm 
^Lt=»r®Eg^ff^(D?5e8^^i^-CL^-i>c M-$|2 
(onmmz sizits fliii53se8i-*ff5-r^^isi=. r)s 

:^Ip1I::jS«I LfcHT®E3^l»a)Da« 9 L T fc 

[0 0 8 3] f^ftpimttX^X h^<Dll 5(7)^^1*. mi 

^^mm^m^L. f!»prMi±x^xh-7(ojg5a)«iffi^ 
ttx^x herons ^ft6y<titi):^5i-^ff 5, 

[0 0 8 4] 7t>^— S'l::SI«^F*i.fc*^lfil^«l<Ol£ 

6<y«iaii, BrHLjgosftprffiisx^x hvroiisroa 



(10) 



2 s^aa-r-SSP^J-S Blc.fcy^Effl<7)SI5*fi:t,mSlM 
[0085] -tCOffeOflt^ar/f^ffljai*!*, m 1 OUSE 

,^18. 18.1 8A<¥fTlC»^Ji£**l-T*jy. =&IH],1|1 

8l::Bf®«^^^a)5ltto>i»RrffittX7::^ h-7©B (^) 
x^;^ herons (on^sictt, me. laeic^fto) 

i:i^lf(DBT®¥Rfl^roCigS7A<. RS^lpJlciittlcjSiBE 
[0 0 8 6] ;$:5iEgff^lia)te*<y|ftg$:7T>^— ^ic 

i^»Ltzm-^. n$i2(Dnss2 giz5{y#itfc?p4fta) 

S^pIMlix^;^ h-7a)S5lcj;y/N'l7i?Xfi:m»fi<jiw 

ffelS**!., tta*Vli205MfilJffi2 s. 2 St/N't? 

> y 1 1* 1 1 1 <!: If JS t? i> An . ±15^31 

e»iiifl>«ft$iai*fi*ii-i»±-r« c t A^T-^i). 

[0 0 8 7] TECte. *f6?ll=33LNTl!ftWM14X7^ 
-efc-5o El 5, 01 6l4-t(Dfl6a)/^^i— >«iJ$*Ufc 

<onmy5^izmmLxi'^?>/<^—>. si ero^^coi*^ 

[0 0 8 8] *f=. ±IE€-IIJ£f^®-e(*ai5S5l*SCDli 
[0 0 8 9] iSltNT. m2<r)@6*I^2JlK-r'S*:fgBJ(Dll 

jisa)fl$gi (m7(D^j£ft^ai) ^ittwri>o mi y<D^t< 

yfftSAlzIi, -€-0)^ft2<Di^SS2 g i:>T-fi9<DagS2 
4(*S^«r-fei>, y >'5'*=R!^SigP*t3 oroftgpic 

-Siol-. RSI-®lSy 3 O aA<J6**tTU^.o 'J 
tt^i^SP*t3 Ott, ^(7D$fJ^<t LT^JxlSP PS«rfli4 
OSa% (JiLT. w t %i:t.lBiil>-r-5) ^<b«l«t»J 
[A] T-fci)**7X«lil3 5m«%i:, iai4?E«*t 
[BD -efe-5'7>*f>-7x^'f h (Mn F e204) 2 5 



[0 0 9 0] rut>iE,. :?u 

Sfl)^ra;^a]-rscticj:y. 1 . ommrouv^^ 

«$s»gi5«3 o^^fco ^-roft. aisu >y4**fesita5$t 

3 o^nfi2iciiALfcc ^-roi^^ ig^gicfECxy 

[00 9 1] Hi 81*. ±Siai 7f-^Ufcm2roSM 

$^J$-r'i>*^BjrolnA<y$SSA$-, 2fi-*tT':7T> 
SEBlfflSi!)^— 5" 4 0F»ilc|Sy#ltfc<*SI^5^-rBrSia 
•Q&^o Mte*<y WSA(D^^2I*. ^:*T.-?*L^— ^i/N 
•t^i^^y^ 1 ©lS4gail=}&^Lfc«l^lSSS4 2g^L^I4« 

^caasA 3<DF^(ii|ic. y >ytfeiffiiSigptt3 o^tn-LT^^ 

toc:^;h.TLN-&o <ffc, 4 1 ali/\'t7:x>^f*t*:, 4 1 

bi*/\';7i;><^stis. 4 1 ci*/\';;2?>{f«g-efes. 

4 414^— ^laettl. 4 5l*n— 4 6I4;;?.T' 
— ^T*&-5), ^-ur. y >yiRS6SitSB«3 O(0:^Sia5 3 
O b $±IS«^fa:SP4 2lEL^I*fi|}#D^lSB4 3<Dffi®lC?^ 

isj$ii-tc!RSI-c@S$;h,ri^«.. ffllB^fSSB 3 O b l*. 
ttSHIt2<D-aiffi 2 s i:«}#SgiJ4 2s!tLM4«^[HlSP 

4 3(D^ffii:ic^^^F*ir. c:*T,f>MSA<^tS-r^ro$ 
P&±-r-i>o ^fc, «-y ^yjRSSijiSPWS oa)R«2P3 O 
o(4, n»|2«)nSjB2gt. ^^tSSP4 2m^l4«l# 

Mt<mi-rh<D^m±-t^o tcfc. n$t2<©te:^(X)jgffi 

2 sld:Sfl4'lc$t.$;KfcttSII=?S:^-C33y. i^lcy > 
[0 0 9 2] C<7)J:-5I-. m2(Dl6<}^3SJ5g-r-5*^B^ 

^N-C^— ^I5itett4 4l=l4«ff*<Se**tTt, C<D(al 

Ci:$ffl^-SCtA<-e#'§)o ftft?*), ±ISl5ieift4 4 

^s:^-r-5feA<y<ftSA(D^fii2 c:tie)<DM-$i2$ 
«j#Lri>ssp*tT?a5S^— $'/\';7e^i/'j^4 1 trosift 

^— S'/N't7v>'y4 1 (Dm{iJ:yS< JSr-oTt. C*lP> 

[0 0 9 3] (Il!£9>]) JJiT. m20g6<l$M/5Ef^*: 
[0 0 9 4] Hi 7lC*Lf=y >^^tt^^SP*t3 O^* 

■ri)KA<yttsicfcL>T. ^-roy >^7*4*!^sigp*t 3 o(d 

LTfflLNfcc 



(11) 



[ 0 0 9 5 3 a 9 (c. 'J 3 o (D^mt&m 



[00 9 6] 
[^9] 




[0 0 9 7] ^tz. moizm-rmn. mm^ ca] . m 

IS-To 
[0 0 9 8] «Bi : 

Xm (») r:?;!— hP^KPSj e 



[0099] 5f#eiP A (5?#«|7K'J 7 S KfifSB) : = 

[0 10 0] 5i<b«Mt« [A3 : 

; SmiSifii^ (^*) rcS3J-27 3j (•> 

K) o 

[0101] e'F^i^mt}'}'^M.1?'(:^i3— -.^mit^ 



(12) 



xn (**) rr^UTpU'v^^xYs 3j (ix^>**v:^u 

[0 10 3] KMr^^Uv^A^-f X*— ; AJl^^Uv'!? 

A (1*) rr^-<x*;UAj o 

[0 1 0 4] «143ta« CBD : 
MnFe204 ; ^53ES<b^?i5f^filfo 
A I N 



[0 10 5] 

c o F e 204 : m) mmm,it^m?zwio 

N i Fe204 ; SMS-lb^WSSBTo 
[0 1 0 6] |^BSttS5Sfte«1±3£«*t [C] : 
S i C';?-^ X*— ; ffi5fe"7^«J7^^ (*) . M^^U- 
Ko 

[0 10 7] 



[0 10 8] 
[0 109] 
[0 110] 



BN (h-BN) 

A I 203 

A I 203 (ttft 



asafe^T-UT^U (tt) . AGSD-1 OOo 

0:*:Txpv;u (^*) . Aluminium Oxide Co 
T/5 4 7 0-RSo 



M g O 

[0111] ®s!&e»^itbsiA(7)aiis : a9<Dii«5<5«j 
1-1-15-2 fcctt/it^<5>j 1 izTjktmmftmmz^ 

(W/m- K) &i;it«Jn; (Q • cm) (D;l!lS*ffo 
[0 112] 

[gio] 



/^^□i^XV5 3 O 1 Kc 



(13) 
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oi3Q . cmia±$:»L-ctey. +^J-*cBSi«6itit*ffli 

[0 115] ©'t7i;u K^ffi. T-r y-y h«S3i««)38 
S:a9a>siitee>ji-i~i 5-2fcj:r>;it«fiiii oas. 

(O^^gp ('t7x;i.KS?) ^cfAlcltoj I s 1-^iJS^ft- 

(t=3mm) £fiEfi$L. C4^^fflL^r?l5Iyj$S5m 
m/m i n-eaiSLfco T-f V-y hffiS^JSI*, 

[0 116] -5-:h,C><Da«S<SS$*6lCq^-r o 
[0 117] 

[ail] 



[0 1 13] mmm 1-1-15-2 (*!»ei9**^tt« 

fig 1 ICtt'<T*# < , L^■r*ttO. 5w/m- k Kl± 
t. m'^<J>y=y:^^v<:'^')^ (0.2 ~0.4 w/m ■ k ) J: 

L>-ri=S i C't7-rX*— XliA 12 03 Itltt^ffiffiLfc 

5ii5Sfi"i 1 1-1-12-2 iz^L^r , 

[0 114] Sfc. =&IIJSfilJl -1-1 5-2<DltStn; 
litfciSEfill 1 J: y ti'h^F < JSroTt^SA*. L^-f+tt 1 x 1 



(14) 




[0118] tjijfs. mmm i - 1 ~ i o - 2 ^ k 
mi\ m^m 13-1 -nifetFij 15-2 t-i*i^ c < st^b 

■cfe-:>t=, c+tizjt^LT, mmm-i 1-1. 1 1—21* 

CC3 Tjis^s i cO-<:^*— ^fcHliS^Ji 2- 
1, 1 2-2T*l*T;U£:>-«iii4$ffll^-Cl^^.A^ -V^liy 
7 OMP aJ^^±0>'t7X;^K3tS*<^#P)+tTL^§. 



[0 119] ^fc, T-f H«S3i)gl*. i3=7XmfS. 
[A] ^^e.LTt»{*:^<©3fe^« CB3 . [C3 i&^ttl 
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